Influence of oxidative stress on the age-linked alterations of the cerebral glutathione system.
The glutathione system (reduced and oxidized glutathione; redox index) was studied in the forebrain of male Wistar rats of 5, 15, and 25 months of age following the administration for 2 months in drinking water of chemicals that induce oxidative stress: paraquat and diethyldithiocarbamate (DDC) to increase superoxide radical formation, aminotriazole and hydrogen peroxide to increase hydroxyl radical generation, as well as diamide and ferrous chloride to decrease the glutathione cycle activity. Chronic oral administration of phosphatidylcholine for 2 months was evaluated in 25-month-old rats. Aging accentuated the changes produced by chemicals that induce oxidative stress; i.e., the changes in the glutathione redox index were most pronounced in the forebrains of the older paraquat-, DDC-, H2O2-, and diamide-treated rats. Markedly different adaptative changes occurred within the various drug groups. The reduced glutathione was increased (by paraquat, DDC and aminotrazole), decreased (by H2O2) or unchanged (by iron and diamide). Furthermore, in older rats, paraquat and DDC increased the glutathione redox index, whereas H2O2 and diamide decreased the glutathione redox index or were ineffective (i.e., aminotriazole, iron). The glutathione redox index altered by chronic drug administration was modified by the concomitant administration of phosphatidylcholine.